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Forests are the most important resource of our planet. The usefulness of forests is spread
from commercial exploitation of them for timber and other products to maintenance of
wildlife, ecological balance, prevention of soil erosion, etc. In achieving these goals the
essential factor is the proper forest management. Forest management is a system of ac-
tions for supplying different products and services for society. In developed countries
forest management tends to be elaborated and planned in order to achieve the objectives
that are considered desirable for environment and economy. Forests are the most biolog-
ically diverse land ecosystems that can supply different products and services. The
working of this system is influenced by the natural environment, climate, topography, soil,
etc., and also by human action. Forests have been and are managed to obtain the tradi-
tional forest products: fire wood, fiber for paper, building timber etc. with little thinking for
other products and services. Nevertheless, as a result from the development of ecology
science and environmental awareness, management of forests for multiple use is
becoming more common. Public concern regarding forest management have shifted from
the extraction of timber for earning money for the economy, to the preservation of addi-
tional forest resources, including wildlife, soil and water conservation, recreation etc.
Forests are the repositories of aesthetic, ethical cultural and religious values.
© 2016 Agricultural University of Georgia. Production and hosting by Elsevier B.V. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/
by-nc-nd/4.0/).Introduction
Forests are an extremely important natural resource that can
potentially be sustainably harvested and managed to yield a
diversity of commodities of economic importance. Unfortu-
nately, inmost cases forests are unsustainably overharvested,
resulting in the “mining” of the forest resource and wide-
spread ecological degradation. It is critical that in future all
forest harvesting is conducted in a manner that is more
responsible in terms of sustaining the resource.Annals of Agrarian Scien
eorgia. Production and h
org/licenses/by-nc-nd/4.0Sustainable forest management is the use of forest re-
sources in a way and at rate that maintains their biodiversity,
productivity, regeneration capacity and their potential to
fulfill now and in future the relevant ecological, economical
and social functions. The present forest management in
Georgia is far from this conception.
Georgia is a mountainous country. The great part of forests
(98%) are located in mountains, 78% from them on steep and
very steep slopes (36 and more). Such disposition of forests
complicates their exploitation from technical and ecological
points of view.ce.
osting by Elsevier B.V. This is an open access article under the CC
/).
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forest regions, such as Abkhazeti, Swaneti, Racha, there are
comparatively poor regions. The main reason of it In the first
place is the different soil-climatic conditions of the regions, as
well as numerous foreign invasions in early and middle cen-
turies when great part of forests have been destroyed. The
process of forest destruction also continued in next periods of
country's development. Today, only 38.2% of Georgia's terri-
tory is covered with forests. Since 2003 the forested area
decreased on 2.5%. It is one of many results of poor forest
management for last 25 years, along with: absence of tech-
nical facilities and modern harvesting technologies, shortage
of forest roads with hard cover, unused non-wood forest re-
sources (fruits, berries, medicine and technical resources),
extremely low level of works on reforestation, restoration,
reconstruction of degraded forests, sowing, promotion for
natural regeneration, uncertified forests, etc.
To improve the existed situation in forest management of
the country we need such system of forest management that
will be oriented on the internationally acknowledged princi-
ples of sustainable forestry.Results and analysis
According to the historical documents [1] Georgia's territory
was covered with thick forests in early centuries, but in pro-
cess of numerous foreign invasions great part of them have
been destroyed. The process of destruction continued in later
centuries too, as well as, in the early decades of the Soviet
period. For improving of the existing situation established in
the forest management of the country we must implement
such system of forest management that will be oriented on
the principles of sustainable forestry.
Georgia is quite rich by forest resources, 38.2% of its terri-
tory is covered with forests. The most part of the forests (98%)
are located in mountains, 78% from them on steep and very
steep slopes (36 and more). The rest of the forests (2%) grow
on flood-lands of the rivers Mtkvari, Iori, and Alazani and on
Kolkhety depression [2e4]. Georgia's forests are notable for
biodiversity, about 400 trees and bushes grow there, among
them such relicts and endemic species as: Pinus pithyusa Stev.,
Pinus eldarica Medw., Buxus colchica Poiark., Quercus pontica C.
Koch., Staphylea colchica Stev., Rhamnus imeretina Koene, Rhol-
dodendron ponticum L. and so on [5e7].
The most part of productive forests of the country grows
above 1000 m. of elevation. Such disposition of forests com-
plicates their exploitation from technical and ecological
points of view. Forests grow unevenly in the country. Along
with rich forest regions such as Abkhazeti, Svaneti, Racha,
there are comparatively poor regions such as Samtskhe-
Djavakheti, Kvemo kartli, kakheti. The main reason of it is
the soil-climatic conditions of the regions, as well as
numerous foreign invasions, as we have already mentioned
above, in early and middle centuries in Georgia's history,
when great part of forests have been destroyed, especially in
those regions where invasions took place more frequently.
The massive destruction of forests continued at the end of
19th and beginning of 20th century when Georgia's forests
were exploited by local and foreign capitalists who nevertroubled to keep to the reasonable principles of forest
exploitation. During early Soviet period in Georgia many for-
est areas have been deforested for arable lands, pastures,
haying, citrus and fruit gardens, vineyards etc. The most part
of deforestation took place on rather steep slopes of moun-
tains and after several years has been washed down in pro-
cess of erosion.
The next stage of forest destruction in Georgia took place
after world war II when country's economy needed great
amount of timber. To satisfy this demand, very extensive
loggings have been practiced in our forests [8]. Manymistakes
have been done in forest management of the country after
breaking down of the Soviet Union when Georgia was trans-
mitting from command to market economy. It resulted in
deterioration of forests' condition and caused degradation of
part of them.
The dynamics of annual final loggings in 1960e2010 (Fig. 1)
show that annual loggings in 1960e1975 were more than
million cubic meter [2,3,9]. In 1975 the general scheme of
forestry development of Georgia was drawn up which
revealed the fact that about 55% of Georgia's forestswere of 0.5
density and lower. High density forests (0.8 and more) occu-
pied only 6.1% of all forests of the country [10]. After such
alarming information annual loggings have been decreased to
432 ths. m3 and remained on that level until the end of 1990
[2,3].
After breaking down of the Soviet Union the situation
worsened again in forest management of the country. Un-
lawful loggings of great amount took place in this period.
According to unofficial information about 5e6 m. m3 round
wood was illegally getting out of the country annually. In last
10 years the amount of unlawful loggings decreased a little but
still remain at the high level (Fig. 2) [9]. The annual amount of
final loggings in the country increased from 321 m. m3 in 1946
to 455 m. m3 in 2012 (Fig. 3) [2,3]. But by theoretical calcula-
tions it should increased much more because the annual
average increment in Georgia's forests is 4.6e4.8 m. m3 [4].
The amount of works on restoration and reforestation in
the country decreased in last 20 years unprecedentedly, as
well as works on sowing, planting and promoting natural
regeneration of forests (Table 1) [9]. It influenced adversely on
the percentage of forest coverage of the country (Fig. 4) [9].
Since 1956 the forested area of Georgia has been increasing
permanently until 2003 when it was 40.7%, but from that
period it decreased on 2.5% and it is a very alarming factor.
After independence of Georgia only round wood was
exporting from the country and aswe know it ismuch cheaper
than timber products. But if wewant to sell our wood products
in the European and North American markets in future, our
forests must be certified and as soon as we begin this process
it will be as better.
The process of forest certification has begun in late 1980s
[11]. Now, about 10% of forests are certified worldwide [12].
Europe and the North America are leading in this process. By
2014 the North America certified 36% of world's forests. The
U.S. certified about 19% of their forests. Since it emerged in the
1990s, forest management certification has been adopted
quickly across Canada and now more than 46% of the coun-
try's forests are certified [13]. By deferent world regions we
have the following picture on 2014: Western Europe-63.4%,
Fig. 1 e The total amount of annual final loggings in Georgia in 1960e2010.
Fig. 2 e The total amount of unlawful loggings in Georgia in 2001e2013.
anna l s o f a g r a r i a n s c i e n c e 1 4 ( 2 0 1 6 ) 1 0 8e1 1 3110North America-36%, Oceania-6.6%, CIS-6.6%, Asia-2.4%, Latin
America-1.7%, Africa-1% [12].
In European Union by 2010 has been certified 47.36% of all
forests. The following countries are leading in this process:
Check rep.-73.13%, Finland-92.51%, Denmark-65.16%, Ger-
many-70.33%, Ireland-67.05%, Sweden-64.03%, U.K.-52.84%,
Austria-50.77%, Poland-76.04%, Slovak rep.-72.30%,
Netherlands-41.54%. In the Baltic republics: Latvia-55.11%,
Lithuania-46.54% and Estonia-47.41% [14,15].
In Russian Federation, the first campaign for promotion of
certified products was launched by the national office of the
Forest Stewardship Council (FSC) and WWF Russia in 2009.
Regular complain to raise awareness of forest certification are
planned for the next 20 years [16]. Presently, forest certifica-
tion is widespread across Russian Federation. It is represented
by two major schemes: the Forest Stewardship Council (FSC)
and the Russian National Council on Forest Certification
(RNCFC). By the end of 2011, FSC certified forest land reached
almost 30 million hectares [17]. In Belorussia by 2012 wascertified 47% of the total area of forest lands. In 2007 the area
of Ukrainian forests certified by Forest Custodial Council (FCC)
scheme outreached 1.4million hectares andwill be increasing
in the following years [18e20]. Currently, the only region still
untouched by forest certification is the Caucasus [19].
What do we need forest certification for? Forest certifica-
tion promotes: securing production and sustainability of for-
est stands; increasing forest biodiversity; minimizing negative
impact of forest industry on environment; increasing export
potential of forestry sector; taking down technical barriers in
international trade [21,22].
Currently, there are several independent certification
companies in the world. Themost popular are the companies:
FSC-(Forest Stewardship council) and PEFC-(Pan-European
Forest Certification) [23,24]. The FSC Principles and Criteria
were first published in 1994. They were amended in 1996, 1999
and 2001. A comprehensive review commenced in 2009, which
resulted in major revisions to the wording but not to the
substance of the Principles and Criteria being proposed in
Fig. 3 e The total growing stock in all forests of Georgia in 1946e2012.
Table 1 e The amount of works on restoration and





Sowing and planting Promotion for
natural
regeneration
1995 13,912 1002 12,910
2000 1158 258 900
2005 74 10 64
2010 165 111 54
2011 e e e
2012 4 4 e
2013 49 15 34
a nna l s o f a g r a r i a n s c i e n c e 1 4 ( 2 0 1 6 ) 1 0 8e1 1 3 1112011. The most recent revision of the Principles and Criteria
was made in 2012 and are based on the extensive explanatory
notes that were developed to support discussion of the revisedFig. 4 e Percentage of forested arPrinciples and Criteria [25,26]. Obtaining independent certifi-
cation demonstrates that forest management methods meet
requirements of sustainable management and the following
10 main principles are guaranteed:
1. extraction of timber doesn't cause adversely on biodi-
versity and ecological situation in forests;
2. the range of ecosystem services that forests provide is
sustained namely they provide: food, fiber, biomass and
timber;
3. forests provide water cycle maintenance and prevent
soil erosion;
4. they provide habitats and shelter for people and
wildlife;
5. chemicals are substituted by natural alternatives, or
their use is limited;
6. biodiversity of forest ecosystems is maintained or
enhanced;ea in Georgia in 1946e2013.
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8. indigenous peoples' rights are respected;
9. local peoples' employment is encouraged;
10. forests offer scientific, spiritual and recreational
benefits [27].
From other problems of forest management in the country
should be mentioned the following:
- the network of forest roads in the country wasn't enough
even in 1980 s, when on one km2 of forest area there were
0.114 km of roads and only 0.014 km from this amount
were the roads with hard cover. In European countries in
that period on 1 km2 of forest area the average standard of
roads was 1e2 km roads with hard cover [2,3]. The most
part of our forest roads are dirt roads which are unusable
after rains. For better exploitation of forests our forest
sector needs forest roads with hard cover which are more
expensive but durable;
- mechanization of works in mountain forests is problem-
atic in all mountainous countries of the world. In Soviet
period we used technical facilities made in Russia for plain
forests that were altered formountain conditions and their
capacity and mobility wasn't effective in mountain condi-
tions. Today we need modern technical facilities and har-
vesting technologies made especially for the mountain
conditions;
- our forests are rich of non-wood forest resources like, wild
fruit and berries, mushrooms, technical and medicine re-
sources. Many products can be made from them and sold to
beadditionalsource foroureconomy,butuntilnowtheyhave
not been even accounted. Tens of thousands tons of non-
wood forest products remain every year in forests and rot;
- all forest nurseries that remained from the Soviet period
have been destroyed. Now there are mainly small private
nurseries with low capacity which are not enough for the
whole country. In case of enlarging works on reforestation
and reconstruction of destroyed forests in futurewe should
restore the old big forest nurseries in all region of the
country to satisfy the increased demand on indigenous
seedlings according to their geographical zones;
- until 2003, every five years, we had renewed data of the
national forest fund registry of the country. Now we don't
know exactly the real situation about forested area of the
country, the total amount of timber, the capacity of forest
stands, densities of the stands and other useful new in-
formation on our forests that are necessary for planning
different forestry operations. All projecting institutions
working on these questions have been closed down in last
period;
- another problemof poor forestmanagement in the country
is the gradual shortage of professional foresters and other
technical personal in this field. The great part of workers
and other specialists occupied in forest sector today are not
forest specialists. Forester's occupation is unpopular
among young people lately, and in near future, it will be a
problem in this sphere of economy because therewill be no
professional foresters in the country. Consequently the
decision-makers of the country should think seriously on
the problem until it will be too late;- but the cardinal problem of forest management in our
country is lack of sufficient finances. Forestry operations in
mountainous forests are very expensive and our country
hasn't got enough money to satisfy this demand and we
understand it. Since breaking down of the Soviet Union
Georgia is experiences the transmitting period from com-
mand to market economy and there are many problems in
all branches of economy. Today, Georgia is considered to
be a developing country and until our economy will grow
sufficiently and therewill appear enoughmoneywe should
not expect the great progress in forest management of the
country.
At last we must underline that the forest management is a
long-term process and the results of good or bad practice is
usually being apparent after many decades.Conclusion
The great part of forests (98%) in Georgia are located in moun-
tains, 78% from them on steep and very steep slopes (36 and
more). Such disposition of forests complicates their exploita-
tion fromtechnical, aswell as, ecological pointsof view.Forests
in the country are spread uneven, alongwith rich regions there
are comparatively poor regions. The main reason is the
different soil-climatic conditions of the regions, as well as,
foreign invasions in early andmiddle centurieswhengreat part
of the forests have been destroyed. The process of forests
destruction continued in later periods too. Since 2003 the
forestedareaof thecountrydecreasedon2.5%. It is oneofmany
insufficient methods of forest management of the country in
the last period, along with: absence of technical facilities and
technologies for forest harvesting, unused non-wood forest
resources (fruit, berries, medical and technical resources), lack
of enough forest roads with hard cover, extremely low level of
works on reforestation restoration, reconstruction of degraded
forests, sowing, promotion for natural regeneration, uncerti-
fied forests, etc. For improvement of the situation and solving
all problems being in forest management of the country we
need such system of forest management that will be oriented
on the principles of sustainable forestry.r e f e r e n c e s
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